Availability and accessibility (AA) has been consistently shown across studies as the most important correlate of fruits and vegetables (FV) intake. However, there is little data on factors that influence AA of FV, especially in Hispanic families. The objective of this cross-sectional study was to examine the association between parental factors, child's preferences for FV and AA of FV in homes of low-income Hispanic families with children 5-12 years old. A convenience sample of 184 parents of low socioeconomic status recruited through public elementary schools completed a self-administered questionnaire about demographics, language spoken at home and food insecurity (FI). Parental factors and child's preferences were measured using a 16-item questionnaire, which was developed specifically for the study. AA of FV was measured using a validated nine-item index. Hierarchical multiple regression analysis indicated that language spoken at home, parental practices that promote consumption of FV, parental role modeling and perceived benefits of fast food had significant and independent associations with AA of FV at home. Intervention programs should take into consideration the language spoken at home and target at improving parental factors in order to improve AA of FV.
Introduction
In the United States, Hispanics are the fastest growing ethnic group [1] . Hispanic children have the highest prevalence rates of obesity and type 2 diabetes, both serious diet-related health conditions [2] [3] [4] [5] [6] . In addition, dietary patterns of Hispanic children tend to be of poorer nutritional quality than dietary patterns of children from other ethnic and racial backgrounds [7, 8] . Because of this, the effects of the high and disparate prevalence of obesity in this population may continue to have profound health and economic costs on the US economy [9] [10] [11] .
Acculturation and food insecurity (FI) are two important factors that have been found to be associated with dietary practices and nutrient intake of minority populations such as Hispanics [12] [13] [14] [15] . Acculturation can be described as a long-term process of adaptation to a new culture during which individuals modify certain aspects of their values, norms and behavior in response to contact between two cultures [12, 16] . Among low-income Hispanic adults, acculturation is associated with dietary and lifestyle changes, such as increased fat intake, decreased fiber intake and less physical activity, that may lead to an increased risk of chronic disease [6, 17, 18] .
FI is defined as 'limited or uncertain availability of nutritionally adequate and safe foods or limited or uncertain ability to acquire acceptable foods in socially acceptable ways' [19] . Hispanic households comprise a diverse and rapidly growing segment of the US population and report relatively high levels of FI compared with other ethnic groups [20, 21] . A few studies have reported that among Hispanic families, FI is significantly associated with lower variety of fruits and vegetables (FV) available at home [14, 15] . It is thus important that while researching dietary correlates among Hispanics, the influence of acculturation and FI should be considered.
Although development of eating patterns is multifactorial and is affected by acculturation and FI in Hispanics, the home food environment may also be a significant factor influencing children's eating habits [22, 23] . In the family reciprocal determinism model [24] , child eating behaviors are seen as a function of the shared environment with other family members, their behaviors and personal characteristics [22, 24] . Additionally, research has demonstrated that physical and social environments may be significant contributors to children's eating patterns [25] [26] [27] [28] . For our study, physical environment includes availability and accessibility (AA) of FV, while social environments include parental factors associated with FV intake.
Studies with elementary school children have found that AA of FV is most consistently and positively associated with children's FV intake. Baranowski and Hearn [24] and Blanchette and Brug [29] , from their review of literature, also proposed that children's FV intake is positively influenced by physical attributes related to AA of FV. Thus, AA of FV in the physical home food environment is consistently found to be a significant correlate of child's FV consumption [17, 25, 26, 28, [30] [31] [32] and should be considered a key target for change in interventions [33] . Although researchers suggest that interventions to increase child's intake of foods with greater nutrient density should include strategies that target improving AA at home, not much is known about what factors are associated with the AA of FV. From our review of literature, we found only one study that examined the correlates of availability of FV at home. Neumark-Sztainer et al. [28] found availability of FV to be associated with social support for healthy eating, family meal patterns, family food security and socioeconomic status, among middle and high school students. However, there is still lack of research examining the correlates of AA of FV in Hispanic homes.
Parental role modeling, beliefs and practices have also been found to have a significant association with children's FV intake [34] [35] [36] [37] [38] [39] . Golan et al. [40] [41] [42] [43] have proposed that parents can and should play the primary role in controlling the environment at home. A survey with parents revealed that they control an average of 83% of the foods that children eat at home [44] . In addition to these parental, fast-food meals at home have been shown to have a negative association with availability of vegetables with participants in homes with more than three fast-food meals per week reporting significantly lower availability of vegetables and higher availability of energy-dense foods and salty snacks than adolescents in homes with fewer fast-food meals [45] . Home food environment may also be affected by television viewing. A model on television's impact on home food environment, developed by Rosenkranz and Dzewaltowski [46] , illustrates that food advertisements on television can lead to higher availability of energy-dense foods at home, foster more eating opportunities and higher energy intake. Studies by Gable et al. [47] and Miller et al. [48] support Rosenkranz's proposition. Thus, fast food as meals at home and television viewing are two other factors that are important to consider when evaluating the home food environment.
Research studies mentioned above have been primarily conducted with non-Hispanic groups. Thus, the purpose of our study was to examine the association of home and parental factors and child's preferences with AA of FV in the home environment of elementary-aged Hispanic children. In this study, home and parental factors included parental practices that promote FV intake, parental role modeling, perceived cost of FV, perceived benefits of fast food and amount of TV viewing. Public Health and the University of South Carolina. Since no form of identifying information was collected for the study, the Human Subjects Review determined that obtaining informed consent was not needed and a cover letter was adequate for the purpose of the study. The cover letter included the purpose of the study, time to complete the questionnaires and contact information of the primary study contact person. Questionnaires and a cover letter were sent to the parents in the weekly 'parent packet' which the teachers send home every week for the parents. Parents returned the completed questionnaires with the children to the teacher, and study personnel picked them up from the school. One parent in each family was asked to complete the study surveys and questionnaire. All measures were self-reported paper-and-pencil instruments and took ;15 min to complete. No incentive was provided for participation in the study.
Methods

Study design and protocol
Participants
A convenience sample of 184 parents of children from low-income, mostly Hispanic families enrolled in first through fifth grades at three elementary schools in San Antonio, Texas, participated in the study. The three elementary schools were identified by the school district superintendent. The schools from which the sample was selected have a 100% enrollment in the free School Lunch Program.
Measures
We used three tools to assess the variables of interest: a short demographic questionnaire, an AA of FV index and the Home Nutrition Questionnaire (HNQ). The dominant language (i.e. the language most commonly spoken at home) of the target group was Spanish, so the questionnaires were available in both English and Spanish. To assure accuracy, the questionnaires were first translated to Spanish from the original English version. The translated Spanish versions were then back-translated to English by a translator who had no knowledge of the original English version of the questionnaires. All discrepancies were discussed and appropriate changes were made to the questionnaires before being finalized for testing. The questionnaires had the English version printed on one side of the page and Spanish version printed on the other.
Demographic questionnaire
Participants provided information including the number of children at home; child's age, child's gender and respondent's ethnicity; number of adults at home; respondent's marital status and employment status and total monthly household income. Respondent's marital status was dichotomized into married and unmarried (single/separated and divorced/widowed). Similarly, respondent's employment status was also dichotomized into employed (full time/part time) and unemployed (retired/unemployed).
Additionally, the questionnaire included items that assessed acculturation and food security levels. For the purpose of the study, acculturation was defined as the primary language spoken at home. If the primary language used is Spanish, it can be assumed that the individual's acculturation level is lower than when the primary language used is English. Thus, to assess the level of acculturation, a question on the language spoken at home was included on the survey: 'What is the main language that you speak in your home?' Languages included were English, Spanish and other. This question has been validated by Neuhouser et al. [13] and is an accepted indicator of acculturation [13, [49] [50] [51] [52] [53] . Food security level was measured using the two-item index on a fourpoint response scale (always, sometimes, never and do not know), developed and validated by Townsend et al. [54] . These items included the following: 'Do you run out of food before the end of the month because you can't afford to buy more?' and 'Do you worry that you will run out of food before you can afford to buy more?' The two items were summed to obtain a sum of scores and categorized into two groups-food secure and food insecure-which were used for the analysis. Coding of the items is described in detail elsewhere [55] .
Home Nutrition Questionnaire
This questionnaire was developed specifically for the study. It included items assessing parental Availability and accessibility of fruit and vegetables factors and child's preferences related to child's FV intake. The HNQ development process included two phases: (i) qualitative analysis or formative research and (ii) quantitative analysis (pre-testing and empirical analysis).
Formative research included five focus groups with 56 parents from two schools, mostly mothers, from minority low-income families. Additionally, face-to-face interviews were conducted with eight mothers from low-income Hispanic families who were recruited using snowballing techniques from a low-income Hispanic community. Focus groups and face-to-face interviews helped elicit information regarding home and parental factors related to child's FV intake at home. Focus groups and interviews were then transcribed and then analyzed using N-VIVO 2.0 (QSR, London, UK) [56] . Each transcript was coded for emergent themes by two coders. Differences in coding were resolved by the two coders through consensus. Subsequently, items were either developed or adapted from other scales depending on the themes that emerged from the focus groups and interviews. Using cognitive interviews with 10 Hispanic parents who were not participants of the focus groups or interviews, the questionnaire was further refined. Verbal probing method was used for cognitive interviews [57] . Based on the findings of the cognitive interviews, minor changes were made to the HNQ. Following the HNQ finalization, fourth grade readability level was calculated using the Simple Measure of Gobbledygook (SMOG) grading formula [58] .
Quantitative analysis included exploratory factor analysis with promax rotation on HNQ. Six factors (described below) were yielded from the factor analysis. These six factors included child's preferences for FV, parental practices that promote FV, parental role modeling, perceived cost of FV, perceived benefits of fast food and eating while watching television. Table I presents descriptive statistics for each of the six factors.
Child preferences for FV: Defined as the child's likes or dislikes for FV, as well as FV intake behavior; this index included five items and demonstrated an internal consistency reliability of 0.87. An example is 'My child likes to eat fruits'. Items were summed to provide a total index score for analysis. Higher index scores indicated an increased preference for FV.
Parental practices that promote FV intake: This index, defined as the extent to which parents encourage eating FV, consisted of four items and demonstrated Cronbach's alpha value of 0.77. An example is 'I include fruits and/or vegetables in meals for my child at home'. Items were summed to provide a total index score for analysis. Higher index scores indicated more practices that promoted FV intake.
Parental role modeling: This was defined as the parent's own eating choices, i.e. the extent to which the parent eats FV. The index had two items: 'I choose fruits in my meals when eating out' and 'I choose vegetables in my meals when eating out'. The items were summed to provide a total index score for analysis. Higher index scores indicated a higher level of role modeling related to FV intake behavior. The items on the index had a correlation of 0.75.
Perceived cost of FV: The two items in this index assessed parent's perceptions of the cost of FV available, which may influence food-purchasing ability. Items included 'Fruits and/or vegetables cost too much' and 'I tend to buy fruits and/or vegetables that cost the least'. The items on the index were reverse coded. The items were summed to provide a total index score for analysis. Higher index scores indicate higher perceived cost for FV. The items on the index demonstrated a correlation of 0.69.
Perceived benefits to fast-food intake: Defined as advantages of fast-food intake as perceived by parents, this index had two items: 'It is cheaper to buy food from fast-food restaurants than to cook at home' and 'It is easier to buy food from fast-food restaurants than to cook at home'. Items on the index were summed to provide a total index score used for analysis. Higher index scores indicated lower perceived benefits of fast-food intake. The items on the index had a correlation of 0.73.
Eating while watching television: One item was included in this index, defined as rules regarding eating in front of the television: 'My family eats meals while watching television'. This item was J. M. Dave et al.
reverse coded with higher score on the item indicating lower access to healthy foods.
AA of FV index
The index measuring AA of FV consisted of nine items and response options were 'yes' or 'no'. Availability of FV was assessed with five items developed and validated by Kratt et al. [31] . The questions measure the availability (yes/no responses) of generic types of FV including pure fruit juice, vegetable juice, fruit, salad and raw or cooked vegetables. Accessibility of FV was measured by four items developed by Davis et al. [59] . The accessibility items inquire the presence of FV at home that are convenient and ready to eat (out in the open, on the front shelf of the refrigerator and of pre-prepared items). Because this is an index as opposed to a scale, no internal reliability estimates were calculated. One point was given for each 'yes' response. Item responses were summed and the Availability and accessibility of fruit and vegetables scale score of AA index was used for analyses. Possible range of index score was 0-9. A higher score indicated higher AA of FV in the home.
Data management and statistical analyses
Data entry and analysis were carried out using Statistical Package for the Social Sciences (SPSS, Version 15) [60] . Ten percent of the data were entered twice for quality control purposes. Frequency procedures (for nominal level measures) and means, ranges and standard deviations (for ordinal measures) were performed for the demographic variables. These procedures were also performed on AA of FV, parental factors and children's preference from HNQ. The dependent variable of AA of FV met all four assumptions of regression (i.e. independence, normality, homogeneity of variance and linearity). Diagnostic tests showed no problems with multicollinearity in the data. The variance inflation factor was well below 10, whereas the tolerance was well above the guideline of 0.1.
Pearson's and Spearman's correlation coefficients were calculated to show the non-adjusted relationship of the variables with AA of FV. Hierarchical multiple regression analyses were performed to determine the explained variance of AA of FV at home. In the hierarchical regression analyses, demographic variables that showed significant associations in the correlation analysis with the composite measure of AA of FV were entered as a first block, language spoken at home and FI were entered in the second block and the six factors/dimensions of the HNQ were entered as a third block. For each step, the variance explained (R 2 ) and the change of variance explained (R 2 change) were also given. Unless indicated otherwise, an alpha level of 0.05 was used to determine statistical significance.
Results
Sample characteristics
Twelve hundred questionnaires were delivered to the three elementary schools, of which 209 complete questionnaires were returned. Descriptive characteristics of the study sample are presented in Table II . Eighty-eight percent of the respondents were Hispanic (n = 184), 7.7% were white and 2.9% reported another racial/ethnic group. Almost 95% of the returned questionnaires were completed by mothers. Of the 184 Hispanic participants, we had some missing data for seven participants. Thus, for all subsequent analyses, only data from 177 complete questionnaires were used.
Predictors of home AA of FV
Mean score on the AA of FV index was 14.70 6 2.01 (range = 9-18). Child preference (r = 0.30, P < 0.001), parental practices to promote FV (r = 0.51, P < 0.001) and parental role modeling (r = 0.48, P < 0.001) were found to have moderate but positive significant correlations with AA of FV. AA of FV was found to have a low but significant negative correlation with perceived benefits of fast food (r = À0.15, P < 0.05). AA of FV was not found to be correlated with perceived cost of FV or with eating while watching television. AA of FV was also found to be significantly correlated with FI (r = À0.17, P < 0.05), language spoken at home (r = À0.15, P < 0.05), parent's marital status (r = À0.11, P < 0.05), employment status (r = À0.15, P < 0.05) and monthly household income (r = 0.12, P < 0.05). None of the other demographic variables were found to be correlated with AA of FV at home.
Parent's marital status, employment status and monthly household income were the only demographic variables that were found to be significantly associated with AA of FV at home in the correlational analysis and were therefore included in Step 1 of the hierarchical multiple regression model. As seen in Table III , this model explained 2.5% of the variance in AA of FV at home.
Step 2 included language spoken at home and FI and explained an additional 4.4% of the variance in the AA of FV at home. This model accounted for 7.0% of the variance in the AA of FV at home, with language spoken at home having a significant and independent association with AA of FV at home when controlling for other variables in the model. For Step 3, parental factors and child's preferences were added to the model. This final model accounted for 52.2% J. M. Dave et al.
of the variance in the AA of FV at home with parental practices that promote FV intake, parental role modeling and perceived benefits of fast-food intake having significant and independent associations with AA of FV at home, a change of 45.3% variance explained in AA of FV at home.
Discussion
This study examined the relationship between language spoken at home, FI, demographic factors and Hispanic children's FV intake at home. Research till date on AA of FV has mostly focused on AA's relationship with FV intake with results indicating that AA of FV is consistently a significant correlate of FV intake [25, 26, [28] [29] [30] [31] [61] [62] [63] [64] [65] . However, there is very little research that has examined the factors that influence AA of FV at home and thus it is difficult to compare the results that were found in our study. Neumark-Sztainer et al. [28] found social support for healthy eating, family meal patterns, family food security and socioeconomic status to be associated with availability of FV. However, it is difficult to compare our findings with the results of the study by Neumark-Sztainer et al. [28] since the target population was very different as well as the items included on the scales used were not similar.
We found that AA of FV increased with more parental practices to promote FV intake and with more parental role modeling. Studies have found that AA of FV is the strongest correlate of FV intake in children [25, 28-31, 66, 67] . It was our hypothesis that AA of FV, in turn, is associated with parental factors [28] . Based on the results from the previous studies and our study, it can be said that parents play an important role in influencing their children's eating patterns as well as their eating environments through increasing the AA of specific foods (e.g. FV) within the home.
A significant negative independent association was found between perceived benefits of fast food and AA of FV at home. That is, parental perception of greater benefits of fast food was associated with lower FV available and accessible at home. This may be due to the fact that most parents in our study were either employed full time or part time, probably with most people eating out more often and thus not cooking as much as home. From our review of literature, we did not find any previous study that has measured parental perceived benefits of fast food. However, studies have demonstrated that greater perceived barriers to healthy eating and increased availability of fast food decrease the availability of FV [68, 69] . More research is needed to confirm these findings of the influence of parental factors, such as practices that promote FV, parental role modeling and perceived benefits of fast food. Availability and accessibility of fruit and vegetables Several studies have reported that acculturation has an inverse relationship with FV intake [13, 70, 71] , with people who are more acculturated consuming fewer FV, but we found no reported research on the effect of acculturation on AA of FV at home. Our study attempted to examine this relationship and found a negative correlation with children from Spanish-speaking families having higher AA of FV at home. Thus, our results are in concurrence with the previous studies in that it is likely that the results reported in the studies previously conducted may be due to lower AA of FV at home among the more acculturated population [13, 70, 71] .
To our knowledge, our study is one of the first to report the significant relationships between marital and employment status and AA of FV at home. Results indicate that married people tend to have more FV AA at home. According to a study by Hagdrup et al. [72] , married persons are more likely to consume five or more servings per day compared with unmarried persons. If we can assume that FV intake among married persons is higher than unmarried persons, then a logical conclusion is that married persons have more FV AA at their homes. However, there is no published literature that we could compare or contrast this result.
Employment status was found to have a negative relationship with AA of FV at home indicating that persons with full-time employment had lesser amounts of FV AA at home. According to a study by Dauchet et al. [73] , persons who were employed full time had a significantly lower FV intake than otherwise. This may be due to the fact that persons who are employed full time rely increasingly on convenience foods [74, 75] and may not have FV easily AA at home. Again, there are no published data examining the relationship of employment status and AA of FV at home, thus making it difficult to compare our result.
Our results demonstrate that in this sample of low-income Hispanic families, AA of FV at home was not associated with cost, in contrast to other studies [76] [77] [78] . Prior studies to assess the effect of cost on availability of FV at home have found significant inverse relationship between home availability of FV and cost per serving; that is, the cost of FV is a barrier to home availability [76] [77] [78] . Several studies have mentioned diet costs as a barrier to dietary change, especially among lowincome respondents [79] [80] [81] [82] . We are unaware of any studies conducted with low-income Hispanic populations in a geographic location similar to ours Beta values are standardized parameter estimates. *P < 0.05, **P < 0.01, ***P < 0.001.
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that researched the association of cost of FV with AA of FV. It may also be possible that fresh produce, i.e. FV, may be cheaper in Texas than in the other parts of United States. It is important to note here that cost of FV was one of the themes that emerged through our qualitative work for the study. Future research is needed to examine the relationships between actual cost of FV and demand for produce along with other home and parental factors to help understand the relationships better.
Another interesting finding of the study is that FI was not associated with AA of FV in the final model of the hierarchical regression. This is in contrast to findings from previous studies [14, 15, 83] , which found that with increased FI, the availability of FV is low. It must be noted that in our study, FI was found to be associated with AA of FV, along with language spoken at home, in the second step of the hierarchical regression model. However, when the home and parental factors were added in the final step of the model, language spoken at home remained significantly associated with AA of FV but FI did not. This could be because home and parental factors may have a moderating effect on the association between FI and AA of FV. Future research is warranted to further explore the possibilities of this moderation effect.
This study has several limitations. First, because we used cross-sectional research design and selfreport information, the study is limited to associations, and directionality of the relationships cannot be inferred. Longitudinal research in this area is much needed. For example, following children and parents at regular intervals to examine seasonal variations and also to observe whether changes in FI and acculturation result in changes in the parental factors, child's intrapersonal factors and ultimately, AA of FV at home. Quasi-experimental intervention research would help to delineate causal and temporal impact. Second, response bias and social desirability may have influenced parents' responses on the self-report surveys and questionnaires. Data collected from parents may also reflect recall bias. Third, we used a convenience sample for the study, which may have introduced a selection bias. Our findings are not generalizable to all populations but are limited to the children and parents in this set of low-income Hispanic sample. Fourth, the study had a low response rate. This may be a result of several factors. Our budgetary constraints did not allow for the follow-up. Another reason may be that take-home paper-and-pencil school surveys with low-income and/or immigrant populations generally get poor responses. And lastly, parents may have had little motivation to complete the forms since no incentives were offered.
Fifth, we did not ask about participants' country of origin and thus may have had a heterogeneous group of Hispanics who may have migrated from many regions, having different cultural and food habits. Thus, the association of acculturation with AA of FV at home could be confounded by heterogeneity in food habits and in beliefs about health and diet that exist across Hispanic population subgroups [13] . Sixth, this study used a single-item measure for acculturation, i.e. 'What is the main language that you speak in your home?' This single-item measure has been extensively used in research with the Hispanic population [13, 49, 52, 53] . However, language spoken at home represents a likely oversimplification of underlying acculturation processes. Acculturation is far more complex, involving lifestyle changes that transcend borders and countries [84] . Thus, to advance research in nutrition, it would be important to develop an instrument to measure dietary acculturation. Future research in this area is warranted. However, with all the above-mentioned limitations, the proposed study potentially does add significantly to current knowledge regarding the factors associated with AA of FV in homes of Hispanic families.
Our study is one of the first to examine the relationship between AA of FV at home with parental factors and child preferences in low-income Hispanic families. This cross-sectional study offers preliminary evidence about the associations of parental and demographic factors with AA of FV at home. Although the associations are modest, our study suggests that nutrition interventions by program planners and nutrition educators for elementary-aged Hispanic children and/or their parents could focus on improving home and parental Availability and accessibility of fruit and vegetables factors associated with AA of FV. Parent involvement seems to play an important role and could be directly targeted in interventions aimed at parents. Future studies should use a longitudinal design to confirm the results of this study and to further assess the directionality of the effects of the influences that affect AA of FV at home.
